INTRODUCTION
The use of an adequate amount of mineral nutrients in sugar beet production is one of the basic prerequisites of high and stable yield. It is also one of the best ways of exploiting the potential of the environment, as well as the genetic fertility potential of sugar beet. Mineral fertilizers provide the soil with easily accessible plant nutrients. The amount of mineral fertilizers to be used is determined upon the demands of the plant and the amount of nutrients in the soil. In agricultural production, large amounts of nitrogen fertilizers are used in order to achieve the highest possible yield.
However, modern agricultural production is concerned about the effects of mineral fertilizers on the environment. Mineral nitrogen is a useful source of nutrients for plants, but at the same time, a serious pollutant.
According to evidence from a great body of literature, it can be assumed that it is possible to replace one part of mineral nitrogen with biological nitrogen, which is plant-friendly. This, in turn, could prevent the pollution of the environment and lead to the production of food of higher ecological value. The research by M i l o š e v i ã et al. (1997) and G o v e d a r i c a et al. (2002, 2004) proved that one part of mineral nitrogen could successfully be replaced with biological nitrogen fixed by diazotrophs (nitrogen-fixators). Therefore, a lot of attention is being given to the soil microorganisms, which can transform both the soil and atmospheric nitrogen into a form that is plant--friendly.
Mineral fertilizers are also a readily available source of nutrients for soil microorganisms themselves. The effect of mineral fertilizers on the microbiological activity depends on several factors: the amount and type of fertilizer, the type of soil, the plant and properties of microorganisms. In chernozem soil, for instance, the number of microorganisms and their activity were high, both with and without the application of mineral fertilizers (G o v e d a r i c a and J a r a k, 1995). In less fertile types of soil, the use of mineral fertilizers stimulated microbiological activity (J a r a k et al., 1993) .
Bearing in mind the importance of the rational use of nitrogen mineral fertilizers and a growing interest for ecologically sound agricultural production, the aim of this investigation was to determine the role of genotype and other factors that contribute to the root yield and affect the microbiological activity of sugar beet rhizospheric soil.
MATERIALS AND METHODS
Microexperiments were conducted for two years in fluvisol, on humogley, in the locality of Panåevaåki Rit.
The effect of seed inoculation with Azotobacter chroococcum on the root yield was investigated in three sugar beet hybrids (3n hybrids of the PKB Agroekonomik Institute).
The seed was inoculated with a liquid inoculum of azotobacter shortly before sowing. The experiments were performed by means of random block system in five repetitions. The plots' size was 13.5 m 2 in total, with the distance in a row being 0.20 m and the distance between rows 0.45 m.
All the necessary agrotechnical measures were applied properly and at the appropriate time.
At the end of the vegetation period, the root was taken out in order to observe its yield. At the same time, samples of the rhizospheric soil of sugar beet were taken in order to observe the microbiological activity. An average sample was prepared from the rhizosphere of fifty plants from the middle row of the plots. The samples included all repetitions and all variants (mineral fertilizers, inoculation) of every sugar beet genotype.
The total number of microorganisms (TN) in an agarized soil extract was determined by dissolution method. The number of ammonifiers (Am) was determined on MPA (P o c h o n and T a r d i e u x, 1962). The number of free nitrogen-fixators was determined in Fjodorov medium, the number of oligotrophic bacteria (Olg) by dissolution method and the number of azotobacter (Azb) by fertile drops method. The number of actinomycetes (Act) was determined in a synthetic medium and the number of fungi (F) in Czapek medium. The fungi were grown at the temperature of 25°C and the other microorganisms at 28°C. The incubation period lasted two to seven days.
Dehydrogenase activity was determined by Lenhard's method (1956) and modified by Thalmann's method (1968) . Dehydrogenase activity is shown in mg TPF per 1g of soil.
The obtained results were statistically analysed by the analysis of variance for factorial trials. The analysis concentrated on the effect of the main factors (the year of trials, sugar beet genotype, Azotobacter chroococcum genotype and mineral fertilizers) and their interaction. The effect of these on the root yield, number of microorganisms and dehydrogenase activity was measured by means of F test. The components of variances were determined upon the Different amounts of mineral fertilizers that were used in this investigation, as well as the inoculation of the sugar beet seed with Azotobacter chroococcum strains had a considerable effect on the number of all the investigated microorganisms and dehydrogenase activity.
The amount of mineral fertilizers is an abiotic factor that may significantly affect the sugar beet root yield (M a r i n k o v i ã et al., 1996) . According to S t a n å i ã (1997) in the same level of mineral fertilizers, the most significant factor which affects the variation of the root yield is the genetic difference between the parent and the hybrid. According to K r s t a n o v i ã (2001), the root yield is primarily affected by environmental conditions. The root yield in our investigation was dependant upon the year of the trials, the amount of mineral fertilizers, sugar beet genotype and inoculation.
During the trials, numerous results were gathered. Graphs 1 and 2 present an average azotobacter number and dehydrogenase activity, as well as the root yield depending on the fertilizer applied. These indicators were chosen because the aim of the investigation was the effect of inoculation with Azotobacter chroococcum on the root yield, whereas dehydrogenase activity is an indicator of general biological activity of soil.
In all variants with inoculation, the greatest average number of azotobacters was observed when no mineral fertilizers were applied. Even earlier, papers by M i l o š e v i ã (1988) and M i l o š e v i ã et al. (1989) showed that high amounts of nitrogen fertilizers have a negative effect on the number of azotobacters in soil. Graph 1 also shows that the greatest number of azotobacter does not mean the highest average root yield.
Dehydrogenase activity and the root yield were highest in most variants with inoculation when 60kg ha -1 NPK was applied. The exception was the variant with strain 86 and 90 kg ha -1 NPK (Graph 2).
The obtained results showed that the number of the examined microorganisms and dehydrogenase activity in soil were highly affected by the following factors: the year of the trials, the amount of mineral fertilizers, inoculation, sugar beet genotype and their interactions (Table 1) . However, the effect of the mentioned factors varied depending on the group of the examined microorganisms (Table 2) .
It was observed that the year of the trials alone did not have a significant effect on the number of the most groups of microorganisms nor on the dehydrogenase activity. The number of microorganisms was primarily affected by the interaction of the genotype, mineral fertilizers, inoculation and the year of the trials. The year of the trials and mineral fertilizers/year interaction had a somewhat greater effect on the number of azotobacter in the soil. Dehydrogenase activity was primarily affected by the interaction between the mineral fertilizers and the year, and the interaction between the inoculation and the year of the trials ( The analysis showed that the same yield was achieved both in the variant with strain 84 inoculation and 60 kg ha -1 , and in the control variant with 90 kg ha -1 NPK. The effect of inoculation on the root yield was particularly obvious in the variant with strain 86 inoculation and 90 kg ha -1 NPK. This combination was most effective in the whole experiment (Graph 1 and 2 ).
Mineral fertilizers also had a positive effect on the root yield of the sugar beet hybrids. The average root yield of the control increased significantly when a higher amount of NPK was applied. In inoculated variants, depending on the amount of NPK, the differences in the root yield of the investigated hybrids were much bigger (Graph 1 and Graph 2).
The F test pointed to the importance of all the investigated factors and their interactions (Table 3 ). The analysis of variance of the results gathered during the two years showed that the amount of mineral fertilizers had the greatest effect on the phenotype variation of the sugar beet root yield. Different variants of inoculation had different effects on the root yield (Table 4) .
In all inoculated variants, no significant effect of the genotype, the year or the interaction between the year and mineral fertilizers was observed. The interaction between the year and the genotype was significant only in the control variant (17.48%) whereas mineral fertilizers/genotype interaction was significant in the variant with strain 86 (26.59%). The effect of mineral fertilizers was most significant in the variants inoculated with strains 84 and 86 ( In all inoculated variants, the effect of the year/mineral fertilizer/genotype interaction was significant. The contribution of this interaction to the phenotype variation of the root yield ranged from 7.48% to 48.31% depending on the variant of inoculation (Table 4) .
CONCLUSION
The number of almost all groups of microorganisms was primarily affected by the interaction of the year of the trials, mineral fertilizers, sugar beet genotype and inoculation.
The dehydrogenase activity was primarily affected by the interactions of the mineral fertilizers and the year, and by the inoculation and year of the trials.
The root yield was affected by the interaction of the year of the trials, mineral fertilizers, sugar beet genotype and inoculation.
By the mineral fertilizers, the root yield was affected at the full extent. The mineral fertilizers affected significantly higher on the root yield in variants with the inoculations.
In order to determine the correlation between the root yield and the microbiological activity of soil, it would be necessary to examine all of the mentioned factors individually. 
